Postischemic renal dysfunction: the limited role of xanthine oxidase-generated oxygen free radicals.
Oxygen free radicals (OFRs) generated during reperfusion are putative mediators of postischemic renal dysfunction. To address this issue, the renal response to ischemia and reperfusion was compared to the response to OFR generation without ischemia. Isolated rat kidneys were perfused at 37 degrees C and 90-100 mm Hg with an asanguinous modified Krebs' buffer. Kidneys were subjected to 30 min of ischemia followed by reperfusion or to OFRs generated by combining 25 mumole hypoxanthine with 1 unit xanthine oxidase. Both insults caused a 50% increase in vascular resistance. This was accompanied by a 30% reduction in perfusate flow rate and an 80% reduction in glomerular filtration and urine flow rates. The OFR scavengers, superoxide dismutase (SOD, 250 units/ml) and catalase (CAT, 500 units/ml), prevented these alterations after OFR generation but not after 30 min of ischemia and reperfusion. SOD and CAT also afforded no protection against the less severe dysfunction observed after 10 or 20 min of ischemia and reperfusion. OFRs do not appear to be prominent mediators of postischemic renal dysfunction; other factors, probably associated with ischemia must be primarily responsible.